754 mmol) was dissolved in THF and cooled to -78 °C. n-BuLi (1.58 mmol) was added dropwise and stirred for 30 minutes. The solution was allowed to warm to room temperature and stirred for 1 hour before being cooled back to -78 °C. A THF solution of trimethyltin chloride (1.73 mmol) was then injected and the solution was stirred for 1 hour before being warmed to room temperature and stirred overnight. The mixture was quenched with water, extracted with hexanes and dried over magnesium sulfate. Volatiles were removed to yield 0.560 g (89% yield) of a light brown oil, which was used without further purification. 1 595 mmol) was dissolved in THF and cooled to -78 °C. n-BuLi (0.600 mmol) was added dropwise and stirred for 30 minutes. The solution was allowed to warm to room temperature and stirred for 1 hour before being cooled back to -78 °C. A THF solution of trimethyltin chloride (0.773 mmol) was then injected and the solution was stirred for 1 hour before being warmed to room temperature and stirred overnight. The mixture was quenched with water, extracted with hexanes and dried over magnesium sulfate. Volatiles were removed to yield 0.380 g (96% yield) of a light brown oil, which was used without further purification. 1 141 mmol) was stirred in pyridine at room temperature for 5 days. After 2 days, methanol was added to aid dissolution of the ionic species. Volatiles were removed, and the resulting solid was slurried in hexanes and filtered to collect 0.298 g (94% yield) of a dark solid. 1 Photophysical properties. UV-vis spectroscopy was performed using 1 cm path length quartz cuvettes and a Beckman Coulter DU 800 spectrophotometer. The photoluminescence quantum yield (PLQY) and emission spectra were measured using a custom-built fluorimeter. The samples were excited at 633 nm with a He-Ne laser (JDS Uniphase) attenuated to microwatt level. The emission was collected at 90 degrees by a system of lenses and focused on the entrance slit of a monochromator (Acton Research SpectraPro-500) after passing through a long wavelength-pass interference filter (Omega Filters) blocking the laser light. The dispersed spectrum was recorded by a charge-coupled device camera (Princeton Instruments PIXIS:400). Inhomogeneity of the instrument's spectral response was corrected by recording the spectrum of a black body-like light source (Ocean Optics) and calculating appropriate correction factors. PLQY was determined relative to 1 µM solution of Oxazine 725 (Exciton Inc., PLQY = 11%
H NMR (500 MHz
2 ) in ethanol following a standard reference-based method. 3 Optical absorption of samples at 633 nm was equalized to that of the reference sample.
Cell Culture and transfection. Escherichia coli K-12 (ATCC 10798) were grown aerobically in Luria Broth (10 g/L bacto tryptone, 5 g/L yeast extract, 10 g/L NaCl) overnight at 37°C. The yeast Saccharomyces cerevisiae (type II, Sigma Aldrich YSC2) were grown aerobically, overnight at 37°C in a selective medium containing the following per liter: 40 g dextrose, 10 g casamino acids, 3.4 g yeast nitrogen base, 10.6 g (NH4)2SO4, 2.7 g Na2HPO4, 4.28 g NaH2PO4, 20 mg ampicillin, 20 mg kanamycin, and 10mL of penicillin-streptomycinneomycin solution (Sigma P4083). COS-1 cells (ATCC) were grown at 37°C under 5% CO2 in Dulbecco's Modified Eagle Medium-RS (HyClone) containing 5% heat-inactivated fetal calf serum supplemented with 1X GlutaMax (Life Technologies) using standard techniques. The cells were cultured on 8-well chambered coverglass (Fisher 12565338) coated with poly-Dlysine (PDL, Sigma P7405). To prepare the coverglass, wells were washed twice with 70% ethanol then allowed to sit for 2 hours completely covered with a 0.1 mg/mL solution of PDL in sterile water, then rinsed 4 times with sterile water and allowed to air dry. To identify late endosomal compartments, in some experiments COS-1 cells were transfected with plasmids encoding GFP-tagged Rab7 or GFP-Rab9 using FuGENE 6 (Roche) according to the manufacturer's instructions. Cells were imaged 48 hours after transfection.
Cell Staining. Before staining, E. coli and yeast cells were rinsed twice from their growth medium with PBS buffer containing the following: 137 mM NaCl, 2.7 mM KCl, 10 mM Na2HPO4 and 1.8 mM KH2PO4 at pH 7.4. E. coli cells were centrifuged for 5 minutes at 7000 rcf and yeast cells for 3 minutes at 5000 rcf. 0.5 mL of OD600 ~1 cells were stained with 5 μM DSSN+, ZCOE, or propidium iodide and allowed to sit in the dark for 20 minutes at room temperature before rinsing twice. Samples to be imaged were then resuspended in 100 μL of PBS and 5 μL were dropped onto a clean glass slide and a cover slip placed on top. Cover slips were sealed with clear nail polish and all samples were imaged within 2 hours. COS-1 cultured on chambered coverglass were rinsed of their growth medium 3 times with sterile imaging buffer (IB) containing : 140 mM NaCl, 1.7 mM CaCl2, 2.5 mM KCl, 1 mM MgCl2, 20 mM HEPES at pH 7.4. Chambers were then immersed in 0.5 mL of appropriate COE dye solutions at 5 μM in IB for 20 minutes at 37°C in the dark. Cells were rinsed 3 times to remove excess dye and placed back in IB for imaging within 2 hours. 12-hour samples were placed back in growth medium after initial imaging and incubated over night for imaging again the next day. For LysoTracker staining, these 12-hour samples were immersed in 0.5 mL of 50 nM LysoTracker Green in growth medium for 10 minutes, rinsed 3 times with IB and imaged soon after.
Confocal Microscopy. Unless indicated otherwise, all images were obtained via laser scanning confocal microscopy using an Olympus FluoView 1000 spectral scanning microscope. A 60 x 1.30 silicon oil immersion lens was used. Below is a table with excitation and emission settings that were used for each dye.
S--4
Chromophore Excitation Emission window DSSN+ 405 nm diode laser 460 nm -560nm GFP / LysoTracker Green 488 nm argon laser 500 nm -560nm Propidium Iodide 488 nm argon laser 570 nm -670nm ZCOE 635 nm diode laser 700 nm -800nm
When indicated an Olympus DSU spinning disk confocal with environmental chamber (37°C, humidified 5% CO2) and a 60 x 1.42 or 100 x 1.4 oil immersion lens was used to image COS-1 cells. A 89000 Sedat Quad filter set was used. Excitation and emission combinations for each dye are as follows:
All images were processed using ImageJ. 4 Results Figure S1 . Normalized absorption spectra (solid lines) and emission spectra (dashed lines) of ZCOE in water and methanol and of the non-ionic neutral precursor 5 in chloroform and toluene. Note that there was no emission detected in water. 
